Leonurine-cysteine analog conjugates as a new class of multifunctional anti-myocardial ischemia agent.
The design, synthesis and biological evaluation of novel Leonurine-cysteine analog conjugates 3,5-dimethoxy-4-(2-amino-3-prop-2-ynylsulfanyl-propionyl)-benzoic acid 4-guanidino-butyl ester (1a), 3,5-dimethoxy-4-(2-animo-3-allysulfanyl-propionyl)-benzoic acid 4-guanidino-butyl ester (1b) and 3,5-dimethoxy-4-(3-(2-chlorocarbonyl-ethyldisulfanyl)-propionyl)-benzoic acid 4-guanidino-butyl ester (2) were reported in this paper. We tested their effects on hypoxia-induced neonatal rat ventricular myocytes. Our data showed that all of them had cardioprotective effects. Both of 1a and 1b were able to modulate hydrogen sulfide production, and 1a possessed higher biological activity than 1b and 2, which indicated that there was positive correlation between conjugates and their precursors. Furthermore we illuminated that the cardioprotective mechanism of 1a were related to increase SOD and CAT activity, decrease MDA and ROS level, protect some cell organs and regulate apoptosis-associated genes and proteins expression (bcl-2 and bax) via the caspase-3 pathway in molecular level. These results indicated that 1a had the potential to be a new class of multifunctional anti-myocardial ischemia agent. Most importantly, these results provided us important clues for the further design and modification of this type of Leonurine-cysteine analog conjugates in future.